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Abstract. 21 In order to improve characterisation of volatiles in the EM1 and EM2 mantle sources, which Earth's mantle (e.g. Zindler and Hart, 1986; Hofmann, 2003; White, 2010; Stracke, 2012) .
47
The magmas produced in intra-plate settings at oceanic islands are commonly enriched in 48 incompatible trace elements, and have more variable Sr, Nd, Pb and He isotope signatures 49 than mid-ocean ridge basalts (MORB) (e.g. Hofmann, 2003; Graham, 2002) . Intra-plate Samoa) that suggest they sample a combination of both primitive and recycled mantle cycling of volatiles and other less-well-constrained elements, that complement the 70 information available from magmas generated in modern arc and back arc settings (e.g. from the subducting slab (Kendrick et al., 2011; 2013b Cl compared to ~1390 ppm Cl in a previous study (Kent et al., 1999b 
201
The most primitive glasses have 6-7 wt. % MgO and 45-49 wt % SiO2, whereas the 202 most evolved glasses have 1-2 wt % MgO and 55-65 wt % SiO2 (Fig 3 ; Tables 1 and 2) . Society glasses recording the most evolved major element compositions (Fig 3) ). This large and 2). In general, the highest concentrations of H2O and halogens occur in the most evolved 217 melts, whereas CO2 and S have lower concentrations in the more evolved melts (below;
218 Table 1 and 2).
219
The average discrepancies between the techniques are less than 5-6 % for Cl and S 220 and 9% for H2O (Fig 4) . The discrepancy between SIMS and FTIR H2O is largest for the 221 more evolved glasses; however, the average discrepancy is similar to the accuracy of these 222 techniques. As a result we believe that our interpretations are not influenced by inter-
223
laboratory biases and standardization summarised in section 2 is not discussed further in this 224 contribution.
225
In the discussion below we use SIMS data for H2O, CO2, S and F; and Br and I 
Volatile degassing
239
The Pitcairn and Society glasses included in this study have vesicles ranging from 240 micrometres to millimetres in diameter that are estimated to occupy between ~5 and 30 vol.
241
% of some glasses (Table 3; taken at face value, the volatile concentrations in these melts appear to have been closely 267 equilibrated to the depth of eruption (Fig 6) .
268
The Society glasses encompass a greater range of compositions than the Pitcairn 269 glasses and the most evolved melts with more than 60 wt % SiO2 (Fig 3) were modelled as 270 rhyolites rather than basalts in VolatileCalc (Fig 6b) . The apparent understaturation of some 271 of the melts could be related to the limitations of the solubility model; however, two of the
272
Society glasses with <49 wt % SiO2 are indicated to be significantly over-saturated with 273 respect to CO2 (Fig 6b) . A similar degree of oversaturation is also suggested for these glasses
274
by an alternative solubility model developed for alkaline magmas ( (Fig 6a) , the data in Table 3 would suggest the basanitic sample (CH DR1 P3-4) was degassed or fractionated by sulphides (Fig 6b) .
300
The extent to which relatively minor H2O degassing could contribute to the scatter of 301 H2O concentrations in the MgO concentration plot is unclear, but these data can be explained 302 by mixing depleted mantle and EM magma components in the majority of samples (Fig 6b) . shallowest samples (Fig 7b) . The glasses have fairly constant F/Nd over the entire range of 317 eruption depth (Fig 7c) , and both F/Nd and Cl/K of the Pitcairn samples increase toward
318
shallower depths (albeit with significant scatter), which is the opposite to the trends that 319 would result from degassing (Fig 7d) . Notice also that the H2O/Ce ratio of the Pitcairn 320 samples equilibrated at more than 100 bars show a similar increase toward shallower depth 321 (Fig 7b) processes.
340
Firstly, the range of H2O and Cl concentrations in the melts can be explained by 341 fractional crystallisation and mixing the depleted and enriched magma components (Fig 6b) 342 which are required to explain the range in isotope compositions (Fig 1) , and Cl/K does not halogens and H2O (Fig 8) . 
Comparison with other mantle reservoirs
411
The relative depletion of H2O, Cl, Br and I in enriched mantle sources (Fig 9) He and H2O/Ce in the Pitcairn samples (Fig 11) and the
438
MORB mantle (Michael, 1995) , and the presence of subducted atmospheric noble gases in He (R/Ra) 9.1 (9.1) 9.9 7.7 9.3 7.9 7.6 (3.6) 10.6 (1.6) (4.4) (6.9) * Revised Br and I concentrations from Kendrick et al. (2012b) . Isotope data from Woodhead and Devey (1993) ; Honda and Woodhead (2005) (Devey et al., 1990; Honda and Woodhead, 2005) . MORB from two previous halogen studies are shown for reference (Kendrick et al., 2013a; 2012a) Stoffers et al. (1987; 1990) and Devey et al. (1990; 2003 Kendrick et al. (2013a) which show no significant difference between OIB and MORB (see also 1980) . (Fig 9c; (Kendrick et al., 2012b; Stroncik and Haase, 2004) . F/Cl is correlated with K/Cl in the Pitcairn melts.
Fig 10
Fig 10. F/Cl versus K/Cl in Pitcairn and Society melts. K/Cl increases toward the enriched mantle end-member because K is preferentially subducted into the mantle compared to Cl
